Periodontal ligament (PDL) can be obtained from patients undergoing orthodontic treatment. PDL contains progenitor cells that can be expanded and differentiated towards several mesenchymal lineages in vitro. Furthermore, PDL-derived cells have been shown to generate bone-and PDL-like structures in vivo. Thus, PDL cells, combined with suitable biomaterials, represent a promising tool for periodontitisrelated research and PDL engineering.
Introduction
Periodontal ligament (PDL) tissue anchors the tooth root to the alveolar bone of the jaw and plays an important role in tooth maintenance, tooth mobility, cementum formation as well as in tissue defence against inflammation (Parlar et al., 2005) . Infection-triggered diseases, such as periodontitis, can result in PDL destruction and subsequently, in tooth loss. One of the most attractive and up-to-date approaches for tissue regeneration is cell-based tissue engineering which relies on the combination of reparative cells and biocompatible scaffolds .
In recent years, several groups have reported that PDL contains endogenous stem and progenitor cells ( Ivanovski et al., 2006; Bluteau et al., 2008) . These cells share a number of characteristics with the bone marrow-derived mesenchymal stem cells (MSC). For example, both cell types have similar expression of surface antigens (e.g., STRO-1, CD73, CD90, CD105 and etc.) and osteoblastrelated genes (Runx 2, alkaline phosphatase, osteonectin, etc.), and can differentiate into osteoblasts, adipocytes and chondrocytes in vitro (Shi et al., 2005; Docheva et al., 2008; Fujii et al., 2008; . However, PDL cells have some specific features such as tendonrelated gene expression (Scleraxis and tenomodulin) and furthermore, can form PDL-like structures upon transplantation in vivo (Seo et al., 2004; Fujii et al., 2008; Itaya et al., 2009) .
Due to their regenerative potential but limited life span in vitro, PDL-derived cells have been isolated and immortalized independently by several groups ( Fujita et al., 2005; Pi et al., 2007; Fujii et al., 2008; . Our group has recently described the use of a lentiviral gene transfer of human telomerase reverse transcriptase (hTERT) in human MSC. The obtained hTERT-expressing cell line (SCP-1) did not show changes in the karyotype and the expression of tumour suppressor genes, nor tumour formation in vivo .
The purpose of this study was firstly, to create a PDLderived cell line via stable, lentivirus-based hTERT overexpression; secondly, to characterize the PDL-hTERT cells by long-term proliferation analysis, expression of several characteristic genes and in vitro osteogenic differentiation; and thirdly, with regards to upcoming PDL D Docheva et al. Periodontal ligament cell behaviour on dental materials engineering, to investigate what kind of surface topography is optimal for this cell type. Therefore, PDL-hTERT cells were cultivated on two different scaffold textures, machined (MA) and sandblasted/acid-etched (SLA) titanium, and their cell spreading, survival and matrix calcification were evaluated.
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Materials and Methods
Titanium scaffolds MA and SLA titanium disks (with a diameter of 15 mm and a thickness of 1 mm) were manufactured from commercially pure grade 2 titanium (Straumann, Basel, Switzerland). The MA scaffolds did not receive any surface treatment. The SLA scaffolds were produced as described in (Rupp et al., 2006) : first, macro-roughening by sandblasting with a large grid (250-500 μm) and secondly, micro-roughening by acid-etching with HCl/H 2 SO 4 .
Surface topography analysis
For estimation of surface roughness, the three dimensional (3D) areal surface roughness parameters were calculated according to: (a) average roughness (Sa) (b) root mean squared roughness (RMS roughness, Sq, S RMS ) (c) peak-to-valley height (St)
In the above formulae z i denotes the vertical deviation of point i from the mean plane and the sum includes all data points of the area (cf. also ISO 25178). Confocal white-light and bright-field images were taken on a PLμ 2300 confocal microscope with blue lightemitting diode (LED) light source (Schaefer Technology, Langen, Germany). Peak-to-valley height (S t ) and RMS roughness (S q ) were automatically calculated using the PLμ confocal software2.31. Atomic force microscopy (AFM) measurements were carried out using a NanoWizard AFM (JPK Instruments, Berlin, Germany). Silicone-nitride cantilevers with a pyramidal tip (Veeco Instruments, Mannheim, Germany) were used for MA and silicon cantilevers with 3.6 μm high-density carbon needle (Nanotools, Munich, Germany) were used for SLA. MA and SLA scaffolds were scanned in contact and tapping mode, respectively. The MA surface was imaged with 1024x1024 pixels 2 resolution at line rates of 0.5-19 Hz whereas the SLA surface was imaged with 512x512 pixels 2 resolution at line rates of 0.1 Hz. Peak-to-valley height (S t ) was calculated on the whole images whereas lateral peak-to-peak distances were calculated from cross-sections using JPK image processing software version 3. Three independent scans per scaffold type were used for the calculations.
Cell isolation and cultivation
The experimental protocol was approved by the Ethical Commission of the Medical Faculty of the LMU (Project: 376-06 and 166-08). PDL tissues were obtained from one healthy individual (< 25 years) undergoing tooth extraction of the two first upper premolars due to orthodontic reasons. Briefly, the tissues from the middle third of the teeth were scraped with a scalpel under sterile conditions and seeded in culture flasks. In a period of 7 days, cells migrated actively out of the tissues. The PDL-derived cells were cultured in Dulbecco's minimal essential medium (DMEM) high glucose (PAA, Pasching, Austria), 10% foetal bovine serum (FBS) (Sigma-Aldrich, Munich, Germany) and 1% penicillin/streptomycin (PAA). SCP-1 cells were grown in MEM Alpha culture medium supplemented with GlutaMAX (Gibco, Karslruhe, Germany), 10% FBS and 1% penicillin/ streptomycin.
Virus production and infection
Lentivirus, expressing hTERT, was produced as described in . PDL cells were infected at passage one with the hTERT lentivirus (Multiplicity Of Infection (MOI): 5x10 4 ) and selected with 10 μg/ml blasticidin for seven days.
Growth kinetics
Long-term cell growth was evaluated by calculation of cumulative population doubling (PD) (Huang et al., 2006) . PD time was determined from three consecutive passages (PDL and PDL-hTERT in passage 6-8 and SCP-1 in passage 70-72). The calculation of SCP-1 PD time was based on the growth curve published by Böcker et al. (2008) .
Flow cytometry (FACS)
Phycoerythrin (PE)-or fluorescein isothiocyanate (FITC)-coupled primary antibodies against human CD13 (PE), CD29 (FITC), CD44 (FITC), CD45 (FITC), CD73 (PE), CD90 (FITC) and CD105 (FITC) (BD Pharmingen, Heidelberg, Germany) were applied. Cultured PDL-hTERT cells (1x10 5 cells) were incubated with 100 μl PBS containing 1 μl primary antibody for 1 hour. After two washing steps with PBS, cells were scanned on a FACScan machine (Becton Dickinson, Mountain View, CA, USA). At least 1x10 4 cells were analyzed using WinMDI software version 2.9 (http://facs.scripps.edu/software.html). Three independent flow cytometry experiments were performed with PDL-hTERT cells in 58-66 PD.
PCR
RNA from PDL (13 PD), PDL-hTERT (13 PD) and SCP-1 (106 PD) cells was extracted with RNeasy Mini Kit (Qiagen, Hilden, Germany). RNA from tendon and bone tissue was isolated with RNeasy Midi Kit (Qiagen). Copy DNA was synthesised using AMV First-Strand cDNA Synthesis Kit (Invitrogen, Karlsruhe, Germany). The cDNA was diluted 1:10 and 1 μl was used as a PCR template. PCR was performed with Taq DNA Polymerase (Invitrogen) in a PTC-200 Thermal Cycler (Bio-Rad Laboratories, München, Germany). The primer pairs for
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Osteogenic differentiation
Osteogenic differentiation of PDL and PDL-hTERT cells was assessed according to (Böcker et al., 2007; . Briefly, 4x10 3 cells/cm 2 were seeded and cultivated in osteogenic medium composed of DMEM high glucose, 10% FBS, 10 mM β-glycerophosphate, 50 μM L-ascorbic acid 2-phosphate, 100 nM dexamethasone, and 1% penicillin/streptomycin. The medium was changed twice per week for a period of 21 days. The extent of osteogenic differentiation was determined by Alzarin Red staining. After fixation with 10% formaldehyde, the cells were stained with 40 mM Alzarin Red S dye pH 4.1 (SigmaAldrich) for 20 min, rinsed with distilled H 2 O and photographed with Axiocam ICc3 camera (Carl Zeiss, Göttingen, Germany) on Axiovert S100 inverted microscope. For the Alizarin Red quantification, Osteogenesis Quantification Kit (Millipore, Bedford, USA) was used. The amount of extracted Alizarin Red dye was measured on a microtiter plate reader (Microtek, Overath, Germany) at 405 nm and quantified against an Alizarin Red standard curve. PDL cells were differentiated twice (13 and 16 PD), PDL-hTERT cells were differentiated thrice on plastic (13, 16 and 75 PD) and twice on MA and SLA scaffolds (82 PD).
Cytochemistry
For investigation of hTERT expression, PDL-hTERT and SCP-1 cells (positive control) were stained with antihTERT primary antibody (CalBiochem, Darmstadt, Germany) as described by . PDLhTERT were stained independently twice (13 PD and 24 PD). For investigation of cell morphology and actin architecture, PDL-hTERT cells (18 PD) were grown on MA and SLA (1x10 4 cells/scaffold) for 3 days and after ) using the automated 'MosaiX' tool of the AxioVision Rel software version 4.6 (CarlZeis). The number of cell nuclei was counted using the 'Analyse Particle' tool of Image-Pro Plus software version 4 (Media Cybernetics, Bethesda, MD, USA). For investigation of cell death (live-dead assay), PDL-hTERT cells (18 PD) were grown on MA and SLA for 1, 9 and 21 days, and were then incubated with staining mixture of 10 μg/ml fluorescein-diacetate (FDA) and 500 μg/ml propidium iodide (PI) (both Sigma-Aldrich) for 1 min. After brief washing with phosphate-buffered saline (PBS), five pictures (10x magnification) were taken for each scaffold. The number of green (FDA-positive, live cells) and red cells (PI-positive, dead cells) was manually counted and the cell death was presented in percentage for day 1 and 9, and as PI-positive cells/mm 2 for day 21. For detection of mitochondrial depolymerisation, JC-1 ( 5 , 5 ' , 6 , 6 ' -t e t r a c h l o r o -1 , 1 ' , 3 , 3 ' -t e t r a e t h y lbenzimidazolylcarbocyanine iodide) staining was used. PDL-hTERT cells were grown for 9 days on MA and SLA, incubated with 3 μg/ml JC-1 and 1 μg/ml Hoechst 33342 (both Invitrogen) diluted in complete cell culture media for 30 min at 37°C / 5% CO2, washed with PBS and pictured using AxioCam MRm camera (Carl Zeiss). JC-1 labels viable cells in red (aggregates in mitochondria and emits 590 nm) and apoptotic cells in green/yellow (monomer in cytosol and emits 514 nm). Two independent scaffold seedings were used in the above analyses. The microscopy was carried out on Axioskope 2, Axiovert S100 200 microscopes equipped with Axiocam MRm camera (Carl Zeiss) or ORCA-AG camera (Hamamatsu Photonics, Herrsching, Germany).
WST-1 cell proliferation assay PDL-hTERT cells (4x10 3 cells/scaffold) were grown for 9 days on MA and SLA and then incubated with 50 μl/well WST-1 reagent for 4h at 37°C / 5% CO 2 . The supernatant was collected and the absorbance of the samples was measured against a background control (just reagent) on a microtiter plate reader (Microtek) using 450 nm and 620 nm reference filters. WST-1 reagent is cleaved by cellular enzymes to formazan dye and the amount of dye correlates to the number of metabolically active cells. The experiment was performed twice.
Statistics
Quantitative data and statistical analyses were processed with SigmaPlot8 and SigmaStat3 (Systat software, Erkrath, Germany). Means and standard deviations (S.D.) are illustrated in the figures. Student's t and Duncan's tests were used for pairwise significances and multiple comparisons, respectively. A value of p < 0.05 was considered significant.
Results
Topographical comparison of MA and SLA scaffolds
First, by bright-field and white-light confocal microscopy ( Fig. 1a-c) , an overview of approx. 140x105 μm 2 area and a 3D reconstruction were obtained for each scaffold. The average peak-to-valley height (S t ) of MA was S t = 2.8 ± 0.9 μm whereas of SLA -S t = 36.1 ± 5.8 μm (Fig. 1d) . Since the two scaffold types displayed very different topography, the areal RMS roughness (S q ) was calculated and it was found that the SLA was 28-fold rougher (S q = 4.9 ± 0.5 μm) than the MA (S q = 0.2 ± 0.01 μm) (Fig. 1e) . Next, a 'zoomed in' view of each surface was obtained by AFM analysis. Representative images of 10x10 μm 2 scaffold areas and height profiles of MA and SLA surfaces are shown in Fig. 2a and 2b , respectively. On the MA surface, the peaks were evenly distributed while the SLA exhibited very irregular micro-wrinkles. Based on AFM images, the peak-to-valley height (S t ) was calculated for three different 10x10 μm 2 areas per scaffold (Fig. 2c) . The average peak-to-valley height of the MA scaffold was S t = 0.9 ± 0.3 μm while of the SLA S t = 6.4 ± 1.6 μm. Finally, the average distance between peaks was determined using the cross-sectional profiles (Fig. 2d) . On MA, the average lateral peak-to-peak distance was 2.4 ± 0.3 μm, whereas on SLA it was 4.9 ± 1.9 μm.
Generation and characterization of PDL-hTERT cells
After short in vitro expansion, the primary PDL cells were infected with hTERT-lentivirus (Fig. 3a) and a homogeneous PDL-hTERT cell population was obtained by blasticidin selection. The hTERT-transgene overexpression was firstly proved by PCR. The primary PDL cells showed no hTERT signal at 13 PD while abundant expression of the hTERT-transgene was detected in PDL-hTERT and SCP-1 cells (positive control) (Fig.  3b) . Secondly, using immunocytochemistry, we could demonstrate hTERT protein expression and nuclear localization (Fig. 3c) .
PDL-hTERT cells exhibited, similar to the primary PDL cells, spindle-like cell morphology which was preserved throughout the continuous passaging (Fig. 4a) . The growth capacity of PDL and PDL-hTERT cells was investigated by calculating the cumulative PD for approx. one year. As shown in Fig. 4b , PDL cells underwent a 'plateau' phase after 25 PD whereas PDL-hTERT remained proliferative. Based on the PD data, the PD time of PDL and PDLhTERT cells was estimated and compared to SCP-1 cells (Fig. 4c) . The results demonstrated that PDL cells had a 2.4-fold slower division rate than SCP-1, but also that the presence of hTERT-transgene did not significantly alter PDL-hTERT cell proliferation.
PDL primary cells have been reported to possess ligament-and MSC-like characteristics. Therefore, we investigated whether hTERT-transduced PDL cells meet the same criteria by performing FACS analysis for several surface antigens. More than 92% of PDL-hTERT cells expressed MSC markers such as CD73, CD90 and CD105 but only 4.7% were positive for CD44. In addition, PDLhTERT cells expressed CD13 and CD29, proteins that have
Periodontal ligament cell behaviour on dental materials (Table. 2). In Fig. 5a RT-PCR results for several tendon-, bone-, and extracellular matrix-related genes are shown. PDL and PDL-hTERT cells demonstrated strong expression of Scleraxis, tenascin C, Runx 2, collagen 1 and 3, weak expression of tenomodulin and no expression of bone sialo protein (BSP).
PDL cells have been shown to differentiate into osteoblasts or cementoblasts and therefore, it was tested whether the presence of the hTERT-transgene affects PDL osteogenic differentiation. As shown by Alizarin Red staining (Fig. 5b) , the primary as well as the hTERTtransduced PDL cells produced abundantly calcified matrix after 21 days of stimulation.
PDL-hTERT cell spreading, growth and survival on MA and SLA scaffolds PDL-hTERT cell spreading and actin organization was compared on both scaffold types (Fig. 6a) . On the MA, PDL-hTERT cells arranged themselves in parallel rows and retained their typical elongated shape. Furthermore, their actin fibres were very robust and longitudinally The data represent the mean value and standard deviation of three independent FACS experiments. PDLhTERT cells in 58-66 PD were analysed. deposited. Interestingly, the cell rows, as well as the actin fibres, aligned alongside to the parallel micro-ridges of the MA titanium (Fig. 7) . On the SLA, PDL-hTERT cells were dispersed and had very irregular, mostly triangular, shapes. The actin skeleton was formed from much shorter actin bundles that were arranged in a net-like structure. The cell propagation on MA and SLA was estimated by nuclear counting over 9 days (Fig. 6b) . PDL-hTERT cells expanded on both scaffolds; however, they reached higher cell numbers at day 3 (5.5 ± 0.5x10 3 cells) and day 9 (11.5 ± 0.3 x10 3 cells) on the MA. Regarding the SLA, PDL-hTERT cells had a delay in proliferation between day 1 (3.9 ± 0.2x10 3 cells) and 3 (4.0 ± 0.3x10 3 cells), but after day 3 the growth rate was similar to MA and by day 9 the cell number reached 9.2 ± 0.6 x10 3 . In order to verify the observed growth deficit of PDL-hTERT cells on the SLA, an additional experiment using a WST-1 cell proliferation assay was performed at day 9 (Fig. 6c) . The WST-1 results confirmed that PDL-hTERT cells have higher metabolic/ proliferative activity (3.7-fold) on MA than on SLA.
Next, we investigated the extent of cell death on both scaffold types. In Fig. 6d and e, representative images of FDA and PI staining are shown, together with the quantification of dead cells. At day 1, the amount of dead cells was 4-fold higher on SLA than on MA. At day 9, a 2-fold increase in the amount of dead cells was observed on the MA scaffolds but at the same time point the cell confluence reached approx. 90%. In contrast, on SLA, PDL-hTERT cells had approx. 50% confluence at day 9 and the amount of dead cells remained similar to that observed on day 1. In order to confirm these results, a JC-1 staining, which discriminates cells in early apoptosis, was additionally performed at day 9. Apoptotic cells were detected on both surface types; however, the cell confluence was different between MA and SLA, approx. 90% and 50%, respectively (Fig. 8) .
Osteogenic differentiation of PDL-hTERT cells on MA and SLA scaffolds PDL-hTERT cells were osteogenically stimulated for 21 days. Thereafter, Alizarin red staining (Fig. 9a) and quantification (Fig. 9b) were used to compare the degree of osteogenic differentiation on MA and SLA. The results demonstrated that between both scaffold types, MA showed the highest Alizarin Red values, which was 4-times higher than that observed on SLA. Finally, in order to investigate whether the significantly lower Alizarin Red level on SLA is due to a higher cell death rate compared to MA, a live-dead assay was performed at day 21 (Fig. 9c) . The amount of dead cells on SLA was 106 ± 12.8x10 . In contrast on MA, the PI-positive cells were only 38 ± 15x10 3 cells/mm 2 (Fig. 9d) .
Discussion
Due to the potential application of PDL-derived cells in therapy of periodontitis and post-traumatic PDL reconstruction, we first aimed to create a novel, immortalized PDL cell line via lentiviral gene transfer of hTERT. We have recently reported the successful immortalization of human MSC by lentiviral delivery of hTERT (SCP-1 cell line). These cells showed unlimited growth, but no sign of malignant transformation in vitro or in vivo . In contrast to papilloma or retroviruses, which have been previously used for cell immortalization, lentiviral vectors have different integration-site patterns and are less prone to transcriptional silencing ( Pfeifer et al., 2002; Kohn et al., 2007) . Moreover, the first reported clinical trial with lentivirus demonstrated the efficient and safe delivery of synthetic anti-HIV genes into patient T cells (Levine et al., 2006) . Therefore, the same viral approach was used here to obtain a PDL-hTERT cell line. . The cells also expressed the osteogenic-related marker Runx2 but not BSP. Furthermore, upon stimulation, PDL-hTERT cells were able to differentiate into osteoblasts. Thus, we can conclude that the PDL-hTERT cells are progenitors and are suitable cell line is for further periodontitis-and PDL-engineering-related studies. Next, we aimed to determine what kind of substrate surface organization and roughness is optimal for this cell type. Therefore, PDL-hTERT cells were cultivated on substrates with two different surface textures -smooth (MA) and rough (SLA) titanium. First, their cell spreading, growth and survival were evaluated. PDL-hTERT cells showed increased spreading and vitality on MA surface while on SLA the cells had altered cell shapes, slower growth and higher death rates. Upon prolonged cell cultivation, the number of dead cells increased on both scaffolds due to the formation of confluent cell layers. However, on SLA, the number of PI-positive cells was higher than on MA. Finally, since PDL progenitors can differentiate into osteoblasts -a process that might contribute to cementum formation in vivo, we osteogenically stimulated PDL-hTERT cells on each surface type. In our experiments, PDL-hTERT cells differentiated to a similar extent on the smooth surfaces (MA and plastic) while on the rough surface (SLA), this cell type differentiated significantly less. This might be a consequence of the reduced cell spreading, growth and survival on SLA.
Overall, the above findings are in contrast to the reported behaviour of osteoblast-like cells. Several studies have shown that SLA not only enhanced the attachment and differentiation of osteoblast, MG63 and bone marrowderived cells, but also led to increased bone apposition in vivo ( Buser D, 2001; Lumbikanonda et al., 2001; Boyan et al., 2003; Karageorgiou et al., 2005; Kim et al., 2006; Shibli et al., 2007; Ricci et al., 2008) . Furthermore, a recent study with stem cells derived from the dental pulp has reported better and quicker osteogenic differentiation when the cells were challenged with even rougher, laser-sintered titanium surface vs. just acid-etched titanium (Mangano et al., 2010) . Interestingly, Wall et al., 2009 showed that similarly to our data, MSC from the bone marrow proliferated better on smooth titanium but nevertheless showed an increased matrix mineralization on rough titanium. Our results, however, are in line with studies dealing with gingival fibroblasts and chondrocytes, cell types exhibiting also superb morphology and proliferation on smoother titanium (Oates et al., 2005) . Additionally, in a recent publication by Hacking et al., 2008 several cell types -MC3T3, TF274 (MSC cell line), murine femoral stromal cells and canine bone marrow cells were investigated and cell type-specific differences were observed. For example, the MC3T3, TF274 and murine femoral stromal cells, in contrast to the canine-derived cells, proliferated and osteogenically differentiated better on plastic and polished titanium than on irregularly textured titanium. Moreover, Kramer et al., 2009 , who analysed PDL cell adhesion on various titanium implants and the involvement of integrin beta 1, demonstrated that the attachment of this cell type is much higher on polished than on SLA titanium.
Hence, we can suggest that the difference in the osteogenic differentiation of bone marrow-or dental pulpderived stem cells and PDL-derived progenitors might be due to differences in the cell types and their origin. Therefore, the cell-type specific response has to be carefully considered during the evaluation of novel periodontal and dental tissue engineering models. Finally, the observation that PDL-derived cells have improved spreading, propagation and survival on a surface composed of parallel, approx. 3 μm high ridges and with a RMS roughness lower than 0.5 μm can be useful in the design of scaffold or membrane surfaces that are purposed for therapy of moderate or severe periodontitis.
Conclusions
Using lentiviral transduction of hTERT, a new, immortalized PDL-derived cell line was obtained. PDLhTERT cells had an extended lifespan and exhibited a phenotype similar to PDL progenitor cells. When cultivated on different titanium textures, this cell type behaved differently to osteoblast-like cells, as PDL-hTERT cells had augmented spreading, vitality and matrix calcification on smooth rather than on rough surfaces. Taken together, we propose PDL-hTERT cells as a useful cell line for periodontitis-related research and development of novel applications in PDL regeneration. D Docheva et al. Periodontal ligament cell behaviour on dental materials
Discussion with Reviewer
Reviewer II: Please explain why your results completely disagree with all the previous ones already published. Explain adequately the possible understandable reasons. Authors: The present study concluded that the PDL cell type favours smoother surfaces such as MA over SLA titanium. The PDL cellular preferences are indeed opposite to osteoblast-like cells (osteoblasts, bone marrow MSC) and in this respect the results are controversial, but our results go well in line with the behaviour of other cell types such as gingival fibroblasts and chondrocytes. These cells, similarly to PDL-derived cells, have been reported to attach and expand better on smoother rather than on rougher surfaces. In brief, there is a cell type-specific behaviour on the differently structured materials, which should be considered in the evaluation of different materials as well as in the design of novel tissue engineering strategies. In other words, the field should try not to choose "one size fits all" label and carefully explore the responses of different cell types that may encounter the materials in vivo. Our study indicates that significant differences can exist among cell types in vitro and moreover, it should be kept in mind that these differences might be further pronounced when cell-loaded scaffolds are analysed in vivo.
Reviewer II: What clinical advantages could MA confer over SLA titanium scaffolds, when employing a PDLbased tissue engineering approach?
Authors: We reported that PDL-derived cells have augmented growth and survival rates on smooth surface such as MA. With regards to PDL engineering, this finding can be used for the design and development of novel surfaces. A clinical advantage of smooth surfaces is their low bacterial ingrowths that can be a very beneficial implant feature in treatment of periodontitis or perimplantitis, which are bacterial-triggered conditions. However, in order to properly evaluate the clinical advantage of a particular tissue engineering set up, adequate pre-clinical studies have to be carried out, for example applying PDL-loaded existent scaffolds or novel materials in periodontitis or jaw-defect in vivo models.
Reviewer II: Do the authors really think that bone production of a good quality and enough quantity can be achieved on a smooth surface rather than a concave surface? Authors: In our study, we observed that PDL cells were able to osteogenically differentiate on smooth as well as on rough surface. The quantitative analysis showed that PDL cells produced more calcified matrix on the smooth surface and we proposed that this is in consequence of the enhanced spreading and survival specific to this cell type. With regards to implant osteointegration, we think that in the last years numerous studies have delivered convincing data that rough surfaces give the best results, compared with smooth ones.
